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研究及 RXRα 相关活性评价，探讨构效关系及可能的作用机制。 
本文综合运用了硅胶柱色谱、大孔凝胶柱色谱、ODS 中低压柱色谱、Sephadex 
LH-20 柱色谱、薄层色谱、重结晶、半制备 HPLC 等方法，从白花前胡 80 %乙
醇提取物的大孔树脂 95%乙醇-水洗脱部分中分离得到 37 个单体化合物。利用核
磁共振波谱、质谱以及化合物的理化性质对分离得到的化合物进行了结构鉴定，
包括 36 个香豆素类化合物，其中化合物 24 为新化合物，化合物 3、35 为本属首
分离，化合物 9、13、14、30、33、36 为本种首分离。并对分离得到的香豆素类
成分的质谱裂解规律和核磁规律进行了初步研究。 
此外，利用核受体 RXRα 双荧光素酶报告基因、Biacore、Western bloting 等
活性测试方法对分到的化合物进行活性评估。结果表明，化合物 6、8、20、29
具有明显的 RXRα 转录抑制活性，并且呈现浓度依赖性，Biacore 实验显示化合
物 6、8 与 RXRα-LBD 蛋白具有快上快下的结合模式，KD 值分别为 Kd=39.48 μM；





















































In rencent years, malignat tumor has become the second deadly diseases due to 
the rising incidence rates. Searching for the effective antitumor drugs have become 
the top priority. Retinoic acid receptor X (RXRα) is an ideal drug target for the 
treatment of cancer. Previous research found that coumarins could induce cancer cell 
apoptosis via RXRα signaling pathway. Owing to the limited types of obtained 
coumarins, structure activity relationship and mechanism of action are still unclear. 
Peucedanum praeruptorum is a rich sources of coumarins, meanwhile, some fractions 
of P. praeruptorum could inhibit the transcriptional activity of RXRα. Therefore, P. 
praeruptorum was chosen as the research object of our study. The chemical 
constisutes and RXRα transcriptional inhibitory activities of coumarins in the active 
fractions of P. praeruptorum will be studied. Besides, the structure activity 
relationship and mechanism of action will try to discuss. 
In our study, various chromotograhic techniques (silica gel column 
chromatography, macroporous gel column chromatography, ODS column 
chromatography, sephadex LH-20 chromatography, thin layer chromatography (TLC), 
recrystallization, preparative HPLC, etc) were used to investigate the the 80% ethanol 
extract of P. praeruptorum. 38 compounds were isolated and their structures and were 
identified on the basis of the datas from NMR, MS spectra, physical properties and 
chemical properties. Among the 38 compounds, 37 of them are coumarins. Compound 
24 was isolated as a new compound; compound 3, 35 were isolated from the plants of 
Peucedanum genus for the first time; compound 9, 13, 14, 30, 33, 36 were separated 
from P. praeruptorum for the first time.The mass fragmention pathway and NMR 
characteristic of the isolated coumarins would be discussed.  
The methods of nuclear receptor RXRα dual luciferase report gene assay, biacore 
and western bloting were used to investigate the activities of the isolated 
compounds.The results suggested that coumpounds 6, 8, 20, 29 showed obvious 
















Besides, compounds 6, 8, 20, 29 could also induce the cutting of PARP protein 
meaning that coumarins could induce cancaer apoptosis. In addition,the biacore assay 
showed that compound 6, 8, 20, 29 could bind RXRα-LBD proteins in a fast up and 
fast down form with Kd=39.48 μM, Kd=12.73 μM, respectively. The above results 
suggested that coumarins may induced cancer cells apoptosis via the regulation of the 
RXRα relevant signaling pathways.The preliminary structure-activity relationships 
were discussed. 








































2012 年新增的 1400 万癌症病例中有 820 万人死亡。由于经济发展带来的环境和
生活生产方式的改变，将会导致全球癌症病例呈现迅猛增长态势，由 2012 年的
1400 万人，将逐年递增至 2025 年的 1900 万人，到 2035 年将达至 2400 万人。
由于医疗水平和环境问题，非洲、亚洲和中南美洲这些发展中国家癌症发病形势








核受体（nuclear receptor , NR）是一类在生物体内广泛分布的，配体依赖的
转录因子。它分布于胞浆或细胞核内，通过调控基因的表达从而影响细胞的新陈
代谢，细胞分化，胚胎发育[5-7]。核受体主要包括维甲酸类受体、甾类激素受体、
甲状腺素受体、维生素 D3 受体和孤儿受体。其中 RXR（维甲酸 X 受体或称视
黄醇受体）能与核受体超家族中约 1/3 成员相互作用形成异源二聚体[8]，如视黄
酸受体（RAR）、甲状腺受体（TR）、维他命 D 受体（VDR）、肝 X 受体（LXR）




















Nur77 形成异源二聚体，使得 RXR 基因序列上的出核信号肽（NES）暴露出来，
出核后又与线粒体上的 Bcl-2 相作用，使得 Bcl-2 由一个抗凋亡分子转变为促凋
亡分子，促使细胞色素 C 释放，从而引起细胞凋亡。Targretin 是第一个以 RXRα
为分子靶点的抗肿瘤药物，由厦大药学院张晓坤教授于 1994 年研究开发出来治
疗 T 细胞淋巴瘤[13]。在 2012 年，厦门大学生物医学研究院癌症中心与暨南大学
中药与天然产物药物研究所合作的一项研究中，发现了一系列双苯吡酮类化合物
可以作为 RXRα 的小分子调节剂，其中的化合物 CF-31 可以与 RXRα 结合，通
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